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[57] ABSTRACT

An equipment is provided for conveying objects in a
curved path. The equipment includes at least one driven
conveyor with a radius of curvature appropriate to the
conveying path and provided with a plurality of mutu-
ally spaced flights for engaging and supporting one side
of a conveyed object, and guide elements are provided
for engaging and supporting the object at the side oppo-
site the mentioned side.

5 Claims, 2 Drawing Sheets
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1
EQUIPMENT FOR CONVEYING OBJECTS

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to equipment for con-
veying objects in a curved path.

2. Background Art

It is already known to convey objects in curved
paths. One of the conveyors of the prior art includes
surface elements which are mutually relatively rotat-
able in the horizontal plane. Another kind of conveyor
includes angularly positioned rollers. Common to these
conveyors is that the objects are conveyed such as to
rest on the respective conveyor and can thus be subject
to damage if they are fragile. In addition, the objects
require horizontal and/or flat carrying surfaces.

Conveyors are alsc known where the objects are
suspended and conveyed in curved paths. The disad-
vantage with this type of conveyor is that it and/or the
objects it conveys must be provided with means for
connecting conveyor and object together, as well as
there being the risk that fragile objects can be damaged.

DISCLOSURE OF THE INVENTION

The object of the present invention is to improve
conveyors of the prior art and to provide conveying
equipment that does not cause damage to conveyed,
fragile objects, and that is reliable and simple in its con-
struction.

This object is satisfied by the inventive equipment
being given the distinguishing features disclosed in the

claims.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan seen from above of con-
veying equipment in accordance with the invention.

FIG. 2 is a section substantially along the line II—II
in FIG. 1, and |

FIG. 3 is a section corresponding to the one in FIG.
2, but illustrating an alternative embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A conveying equipment for objects F is illustrated in
FIGS. 1 and 2. The equipment 1 is carried by a stand 2.
A section 3 having an upwardly open trough is attached
to the stand 2. The section 3 extends in two parallel
parts 3a¢ and 3b, which are connected to each other via
curved end portions 3¢ and 3d of the section, it thus
forms a closed loop. Chainwheels 4 and 5 are respec-
tively arranged at the end portions 3c and 3d. One of the
chainwheels, e.g. 4, is driven for counterclockwise rota-
tion in FIG. 1. A chain 6 meshes with the chainwheels
4, 5 and moves in the trough of the section 3. Ears 7 are
attached to the chain 6 at given mutual spacing. Pivot-
ally attached to each ear 7 there is a flight 8 in the shape
of an arm with an L-shaped upper part 8a. The flight is
urged to pivot outwards from the section 3 with the aid
of a tension spring mounted between the flight 8 and ear
7. In FIG. 2, the left-hand flight 8 and the righthand
flight drawn with dashed lines illustrate their inactive
positions.

The section 3 has a radius of curvature appropriate to
that of the conveying path and dimensions of the ob-
jects to be conveyed. This also applies to a guide means
ccmprising a set of pulleys 10 having vertical shafts
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mounted for rotation on the stand 2. Each pulley is
provided with an annular recess 10a.

The function of the equipment described above will
now be explained. ‘

The objects F have a configuration suited to the con-
veying equipment, or vice versa, and may be one of two
kinds, either the actual objects to be conveyed, or carri-
ers for such objects, particularly if the latter are fragile.
In the FIGURES the objects are shown as quadratic
circuit boards provided with fragile components. The
configuration and distance at right angles to the centre
of the conveying path, denoted by arrows A in FIG. 1,
of the object F determine the distance between the
section part 3b and the pulleys 10.

The objects F approach the conveying equipment 1
on a straight conveyor, unillustrated in FIG. 1, but
arranged to feed the objects to the equipment from a
location at the bottom of the FIGURE. The objects are
at a height suitable for one edge thereof to enter the
recesses in the pulleys 10. The chain 6 is driven by the

chainwheel 4 in the directions of arrows B and C, and

when the flight 8, i.e. the one bottommost in FIG. 1,
engages the object with its upper part 8a the flight is
caused to pivot away from the object against the bias of
the spring 9. This pivoting movement continues until
the distance between the bottom of the recess 10z in the
opposing pulley 10 and the substantially vertical flight
upper part 8a is the same as the width of the object,
when the flight 8 assumes the position illustrated by full
lines furthest to the right in FIG. 2. During the pivoting
movement, and as the flight moves_in the direction of
the arrow B, the flight exercises a pressure on the object
such as to enable its movement in the direction of arrow
B. Flights 8 successively coming into engagement with
the object also coact with it to enable its movement in
the direction of the arrow B, while the object rests on
the substantially horizontal portions of the upper parts
8a and appropriate portions of the recesses 10z in the
pulleys 10.

During the conveyance of the object F to the dis-
charge end of the conveying equipment at the chain-
wheel 4, the flights 8 engaging with the corner portions
of the object will pivot still further from it, since these
portions will be situated further from the centre of cur-
vature of the section 3 than the rest of it. FIG. 1 illus-
trates how the flights 8 nearest the corners of the upper
object are pivoted to a2 maximum, while the flights in-
wards thereof are only partially pivoted. During the
entire conveyance along the curved path the object is
however pressed between the flights 8 and pulleys 10
with a force sufficient to ensure its continuous move-
ment.

A modified embodiment of the equipment in FIGS. 1
and 2 is illustrated in FIG. 3. Here the section 3, chain
6, chainwheels 4 and 5, ears 7 and springs 9 are the same
as corresponding details in the other two FIGURES,
although the section 3 is suspended from a stand 22. As
distinct from the flights 8 in FIGS. 1 and 2, the flights 28
in FIG. 3 are a plain L-shape, and are intended to sup-
port the object F by their lower portions 28a in coaction
with a guide means comprising a wheel 20, mounted for
rotation on a shaft 21 and provided with an annular
recess 20a. In this case the wheel 20 has the same curva-
ture as the set of pulleys 10, and if so desired it can be
driven at a rate to suit the chain 6.

Other modifications of the equipment according to
FIGS. 1-3 are also possible. For example, the flights 8,
28 and springs 9 may be replaced by leaf or wire springs
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having substantially the same shape as the arms, or by
permanent magnets in the case where the conveyed
objects are made from magnetic material. Furthermore,
the conveying path may have a curvature other than
that in FIG. 1, e.g. an S-shape. It is also possible for the
set of pulleys 10 and the section 3 to change places, or
to exchange the pulleys for a section similar to the sec-
tion 3, in order further to improve operational reliability
or increase the conveying speed. The pulleys may also

be replaced by a guide rail.
Although only a few embodimenis of the present

10

invention and modifications thereof have been de- -

scribed above and illustrated in the FIGURES, the
invention 1s not restricted to them, but only by the dis-
closures in the claims.

What is claimed as new and desired to be secured by
Letters Patent of the United States:

1. Equipment for conveying objects in a curved path
including means for supporting one edge of a conveyed
object comprising conveying means arranged on a ra-
dius of curvature appropriate to said path, means for
driving said conveying means, and a plurality of flights
including conveyed object engaging portions provided
with means for engaging and vertically supporting a
conveyed object, and means for mounting said flights in
spaced relation along said conveying means for move-
meni of said engaging portions toward and from a con-
veyed object for engaging and vertically supporting
one side thereof and for biasing said flights to urge said
engaging portion toward a conveyed object, and guide
means disposed radially inwardly of said conveying
means and provided with means for engaging and verti-
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cally supporting a conveyed object on the side opposite
from the side engaged by said conveying means,
whereby a conveyed object presented between said
guide means and ihe engaging portion of said flights
will deflect said flights against said bias and thereby
secure and support a conveyed object between the en-
gaging portion of said flights and said guide means for
movement of the conveyed object with said conveying
means.

2. Equipment as claimed in claim 1 wherein said con-
veying means is substantially horizontal and said flights
extend substantially normal from said conveying means
whereby said conveyed object engaging portion is
spaced from said conveying means and is adapted to
support a conveyed object in spaced relation relative to
sald conveying means.

3. Equipment as claimed in claim 2 wherein said
flights comprise arms and said means for mounting said
flights on said conveying means and for biasing said
flights to move said engaging portions thereof toward a
conveyed object comprise means for pivotally mount-
ing said arms on said conveying means and means for
pivotally biasing said arms relative to said conveyor
means.

4. Equipment as claimed in claim 2 wherein said arms
are formed with means for receiving and for vertically
supporting the edge of a conveyed object.

5. Equipment as claimed in claim 4 wherein said
guide means includes means for receiving and for verti-

cally supporting the edge of a conveyed object.
: * X x &
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